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Connector and contact wafer 

[0001] This application is a Continuation of International Application 
PCT/FI02/00103 filed on 11 February 2002, which designated the U.S. and 
was published under PCT Article 21(2) in English. 
5 [0002] The invention relates to a connector which comprises a wa- 

fer, to which at least one contact comprising a contact arm is attached, and a 
connector body, which comprises at least one contact space, inside of which 
the contact arm is arranged and where the contact of a counter connector con- 
nects to the contact. 

10 [0003] The invention further relates to a contact wafer which com- 

prises at least one contact, whose contact arm can be arranged in a contact 
space provided in the connector body, the wafer being arrangeable parallel 
with at least one other wafer in the connector body. 

[0004] The connectors concerned are used particularly for transmit- 

15 ting electric current between circuit boards, transmitting signals and generally 
in applications which require fast data transmission and/or high signal fre- 
quency. 

[0005] Connectors are attached to a circuit board by the 'Pin-in- 
Paste' method where paste is spread onto the circuit board and then the con- 

20 nector is positioned on the circuit board. The circuit board and its connectors 
and other components are put in a convection oven or in a similar heated and 
closed section of the assembly line. The circuit boards and the components 
thereon are heated by actively circulating hot air around the components and 
the circuit board. Thermal energy solders the contact pins of the connector to 

25 the circuit board. 

[0006] It is known to assemble a connector from wafers which are 
typically produced by injection-moulding a plastic body around the contact pins 
of contacts arranged in one row one on top of another. A necessary number of 
contact pieces are assembled next to one another in the connector at hand, 

30 after which the contacts are placed inside the connector body. Wafers facilitate 
handling of small contacts, keep contacts pins at a correct distance from one 
another and also support one another. Thus connectors typically comprise sev- 
eral contacts which are arranged one on top of another and in parallel. 

[0007] Usually contacts with a standard width are used in the male 

35 connectors of the above-mentioned connectors. Contacts are available in sev- 
eral widths and the width of the male connector to be used is selected accord- 
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ing to the requirements set by the given application. Prior art female connec- 
tors correspondingly comprise a contact corresponding to each male connec- 
tor, i.e. the electric current or signal of the male connector is transmitted 
through the connector via one female contact. The female contacts and wafers 
5 including them are designed according to the dimensions of the male contact 
concerned and thus it is necessary to produce a female contact and a wafer 
with corresponding measurements for each male contact with a different width. 
The production, storage, handling and management of numerous contacts of 
different widths and their wafers cause considerable costs. 

10 [0008] The object of the present invention is to provide a connector 

and a contact wafer to avoid the above-mentioned disadvantages. 

[0009] The connector of the invention is characterized in that the 
connector comprises at least two wafers and that the contact arms of at least 
two contacts arranged in different wafers are arranged in the same contact 

15 space. 

[0010] The contact wafer of the invention is characterized in that the 
wafer is designed so as to allow simultaneous arrangement of the contact arm 
of a contact arranged in at least one other wafer in the same connector contact 
space. 

20 [0011] The basic idea of the invention is that the connector com- 

prises at least two wafers to which the contacts are attached and which are 
arranged in parallel in the connector body and that the contact arms of at least 
two different contacts arranged in different wafers are arranged in the same 
contact space. 

25 [0012] An advantage of the invention is that as many similar wafers 

can be arranged in parallel as is required by the width of the given male con- 
nector. Thus it is unnecessary to produce, handle and manage several wafers 
of different widths, which reduces the production costs of connectors consid- 
erably. 

30 [0013] The invention will be described in greater detail in the ac- 

companying drawings, in which 

[0014] Figure 1 is a partially cross-sectional and schematic top view 
of an embodiment of the connector according to the invention, and 

[0015] Figure 2 is a partially cross-sectional and schematic front 
35 view of an embodiment of the connector according to the invention. 

[0016] A connector body 2 comprises contact spaces 3, inside of 



which the contact arms 6 of contacts 4 are arranged. The connector body 2 is 
most often made of plastic by injection-moulding or pressing, for example. The 
contacts 4 are arranged one on top of another and in parallel in the connector 
body 2. Each of the contacts 4 arranged one on top of another is attached to 
5 the same wafer 7 in a manner known per se: in the embodiment of the inven- 
tion shown in the figures there are six parallel contacts and thus the connector 
1 includes six wafers 7. As is seen in Figure 2, there are five contacts 4 one on 
top of another, in other words, each wafer 7 includes five contacts 4 and the 
whole connector 1 altogether 30 contacts 4. It should be noted here that the 

10 shape and dimensions of the details of the connector shown in the figures are 
only exemplary. The structure of the wafers 7 is very familiar to a person 
skilled in the art, for which reason it is not discussed in greater detail in this 
application. The contact 4 is made of a suitable conductive material, usually of 
a metal or a metal alloy. The wafers 7 are most often attached to the connector 

15 body 2 by providing the contact arms 6 with claw-like protrusions, which cling 
to the body 2 made of plastic. 

[0017] Flat standard-sized male contacts of the other member of the 
connector pair, i.e. the male connector, which are not shown in the figures, are 
pushed into the contact spaces 3 of the connector 1 and thus they come into 

20 contact with the contact arms 6. In that case electric signals and/or supply cur- 
rent can be transmitted via the connector pair. Since in the embodiment shown 
each contact space 3 comprises three contact arms 6, the electric current or 
signal of one male connector contact is transmitted via three female contacts 
4. Thus the wafer 7 is designed so as to allow arrangement of as many wafers 

25 in parallel as is required by the width of the counter connector in question. In 
the embodiments shown in the figures the contact arms 6 of the outermost 
contacts 4 are bent inwards closer to the middle contact arm 6 of the contact 
space 3. This ensures sufficient contact of the outermost contact arms 6 with 
the male contact. Bending of the contact arms 6 is a quick and simple opera- 

30 tion which does not substantially increase the production costs of a connector. 
Naturally the contact arms 6 can also be shaped in some other manner known 
per se. 

[0018] Figure 2 is a schematic front view of the embodiment of the 
connector shown in Figure 1 . The contacts of the counter connector of the con- 
35 tacts are pushed into the connector contact spaces 3 from this direction. The 
connector 1 comprises five contact spaces 3 one on top of another in each of 
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two parallel rows. The number of contact spaces 3 arranged one on top of an- 
other and in parallel can naturally differ from the one shown here. The contact 
spaces 3 are designed for a counter contact of a certain width, which is typi- 
cally the standard width. Now the contact space 3 comprises contact arms 6 
5 from three different wafers 7. The wafers 7 are designed so as to allow ar- 
rangement of as many of their contacts 4 in the same contact space 3 as is 
required by the width of the counter contact. The wafer 7 is similar regardless 
of the width of the counter contact. In that case the production and logistics 
costs of the wafer 7 and the production costs of the connector 3 are consid- 

10 erably lower than in prior art solutions, where a separate wafer is produced for 
each counter contact. 

[0019] At one end of the contact 4 there is a contact pin 5, which is 
soldered to a circuit board or to another similar mounting plate intended to be 
connected to the connector 1 . Often the connector body 2 is also soldered to 

15 the circuit board by means of a specific soldering board. At the bottom of the 
connector body 2 shown in the figure there is also a positioning pin 8, which 
positions the connector 1 to the right spot on its mounting plate; this part is not, 
however, always necessary. The connector 1 is also provided with coding 
parts 9 needed in its mechanical detection. Naturally the connector 1 may also 

20 comprise other functional parts which are not shown in the figures to simplify 
the illustration. 

[0020] The drawings and the related description are only intended 
to illustrate the inventive concept. The details of the invention may vary within 
the claims. Thus the connector body 2 may comprise surfaces or elements 
25 inside the contact space 3 that support the contacts and in particular the con- 
tact arms 6. The number of contacts 4 arranged in the same contact space 
may also differ from three. Each contact space 3 in the connector 1 is not nec- 
essarily designed for a counter contact of equal width, neither is each contact 
space 3 necessarily provided with equal number of contacts 4. 
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